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(54) OPTICAL RETARDATION PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical retardation 
plate with uniform retardation characteristics extending over a 
wide band. 

SOLUTION: The optical retardation plate is provided with a first 
layer composed of a resin with a positive intrinsic birefringence 
value and a second layer composed of a resin with a negative 
intrinsic birefringence value, wherein the first layer and the 
second layer are birefringent, and is constructed by laminating 
the first layer and the second layer with their slow axes 
perpendicularly intersecting with each other. The optical 
retardation plate consists of five layers with three kinds of 
materials in which a film composed of a norbornene resin (1), an 
adhesive layer (2), a film composed of a styrene maleic 
anhydride resin (3), the adhesive layer (4) and the film composed 
of the norbornene resin (5) are laminated in this order, wherein 
orientation directions of the oriented film composed of the 
norbornene resin and the oriented film composed of the styrene 
maleic anhydride resin preferably coincide with each other, 
wherein the adhesive layer is formed of a hot-melt resin and 

wherein the softening point of the hot-melt resin is lower than Tgs (glass transition temperatures) of 
the norbornene resin and of the styrene maleic anhydride resin. 
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b&XZZo £fc, ffirf2B#1SJSlFfffi^ft^^^uvfflE 

^f^: fek-v t-f 9 5 : 5-5 

30 0:50 "C£> 9 . U'V : MtK^ >-^= 90:1 

0 — 7 0 : 3 OXtb&Zb&X 9»* CtllCi 
«9, *^\s>-m7k^l'^^Mffim<D (T 

g) Irllil osU^lciSfSCi:^, y/u^/u 
*^*«MBo#7;*(E»j» (Tg) &t^e*BWJ9Bolk 

[0041] ifrfs (i) at/ (5) coy/u 

^y*«J!SiOTg (NB (Tg) ) MG (3) 
o^f i/yi7K^Kyi«(7)Tg (St (Tg) ) 

40 NB (Tg) - lOt^St (Tg) <NB (Tg) + 

1 ox: 

NB (Tg) -5t^St (Tg) ^NB (Tg) +5 

°c 

xhv, ox,, en^NB (Tg) tst (Tg) tm- 
xfrzz b&mfeftx-*>z> 0 

[0 0 4 2] BtffS^^U^te^U-f z/mmifeb LX 
li. 0Hx.fi, y^^;&/uf±8g£> D3 3 

2 J ft^^tf^tL^p 

50 [0 0 4 3] SufS^gfi, *y h^^h^»flB^5>JK 
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• *>-%k®m<D (T g ) Rxi^^>m^ 

sjom^^wbb^t g at/*? 1 u^ss*^ v<< ^mmm 

&>T g £ JtKLt 1 0*CJ£JTF\ J^fr^LOlStlJ^T 
JSf J1B£> Tg&^fi/ >-«tK^ t"f >»»I1B<& TgiD 
tt©*a{k^HW=:*S. ft*\ Ml^OtftjStt, A 

stm d i 5 2 5 HMfc£#-eaus-r5 c t 

[0 0 4 4] mi5?B*«Sr«fi8i-S*iy h*»J!B 

Sgo fcMPSj % js^/i- hifcKw rr-^e^/uhj , 
[0 0 4 5] **M^*2||J6aflf^«5fl:ffiS«tt. 

if 4 5 0 nm, 5 5 0 n m, 6 5 0 nm(:jo(t5 l^^ 
-X-v-a^ (Re) (Dm.*. Re (4 5 0) . 

Re (5 5 0) . Re (6 5 0) £Lfc£#, rjt&j&S 

Re (4 5 0) < Re (5 5 0) <Re (65 
0) 

[0 0 4 6] 2HjKtt«(r«R6fi: 
*MS«lC*5l*T* AWE (1) Rtf (5) <D//PtK/M^ 

x, Ny, N z fc U ffirl5 (3) cO^^U>te 7 }c-^ u-f 
^■MffllBj&*6 ft 5 7 3 (fcfr faJBtf ^i^ft-Pti 

nx, ny. nzkl^tckZ. TKBB«S**fc-f-r fc 

0. 5< (Nx-Nz) X (Nx-Ny) <1. 5 
£f£L<f:J:0. 7< (Nx-Nz) / (Nx-Ny) < 

1. 3 

0. 5< (nx-ny) / (nx~ny) < 1. 5 
£f£L<li0. 7< (nx-ny) / (nx-ny) < 

1. 3 

[0 0 4 7] 1&m<0% 1 . 2 Hffiffi«K«5flHSHfi 
fi. Kfttt^rpjSrSflifcUfct*. «MB (l) Rtf 

( 5 ) <D / v^»ffi*> <b ft 5 7 >r /u A coif 5 

5 0 nmd&H-S U^ — t^— v" 3 isfo (Re) CO^ft 

4 00nm-80 0 nmtfci3, mriE (3) <7)^^ 
^V^tK^U-Y >-^flB7^bft<5:7^/U-Zx<£)R ert^ - 
660nm 260n mT'fc t> . ^oMfSfitfi3it£<D 
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Re^lOOn m — 16 0 nmT'$>6^^W^ H/\ 

[004 8] coj:9ftA/4Sfi«<D^|ctt-rsS 
^li. 5 0 nm— 6 5 0 n m^T*cOj£t^H"C% 

/ >4<HSf 4 5 0 nm, 5 50nmM6 50 nm 
Iwio^T. (i/^-f-y 3 y (Re) /if) ol^ 
0. 2-0. 3-e«>6r^WSU\ J:9#*L< 
It / >4<HKS4 5 0nm, 5 50nmW650 
nmlCfc^T, (l/^-7->3y (Re) /if) <D 
ffi#0. 23-0. 2 7tfo9, 5ElC»*L<tt, 0. 
70 24 — 0. 2 6"C*>5o *HlftO*ffi^*5^T. fltrffitt 

itsrt^ss. «nas»«i/4»«tRtt, 

= >\ AVIS, KffrS{ffffii«W«. 

[0 0 4 9] 2HlfilB«^«-5fflr 
je#tt*fpJSr«i|it Lfc<h# N HtrfE (1) ft 
Xfi (5) oy/u#/u^^»flBA^ft57^/u^<Ojft* 
20 5 5 0 nmlCjolt^ l/^-T"i/3 (Re) <D<£$t 

frK 8 0 0 nm — 1 6 0 0 nmT'£>9. mllS (3) 
*f- \s \s -f >^^BB^^ «b ft 5 7 >f /l-A CO R e j&S . 

- 1 3 2 0 n 5 2 0 n mT'fc 5 . 7i>^OflfrlS&ta^ 

t£<OR e^2 0 0 nm— 3 2 0 nmf$)6:^» U 

[0 0 5 0] ^<OJ:5ftX/2SK*«^)ffla^tt-r5» 
&f:4 5 0 nm— 6 5 0 n X'fDJ^h ^(6H"C\ 
W<H^l4 5 0 nm, 5 5 0 nm^6 50 nm 
^io^X. (U^— x — i/a^ (Re) /if) <OttdS 
30 0. 4-0. 6-C*>Stf>a5$F£ Lt\ J:Dff*L<fi. 
W<nM4 5 0 nm, 5 5 0 n mat/ 6 5 0 n m 
(C&^T. (U*— 7*— >3> (Re) /if) OflS^ 
0. 4 6-0. 5 4T*$>t>, Mi-$f^U<»i0. 48- 
0. 5 2t'fo6 0 *ISlB^JglB^*3^-C N WIBJKfi^K 

[0 0 5 1] 2H%i$(^6t 

ettwiio^t <t 9*#ftjc**s^5. -^fcg 

50 ^LTJ:*)tST*fe5o 
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[0052] *3&m<ofatemfc\L m*<njjmx' 

[0053] *mw<D&tem&<Dmmjjfete. y/i^/u 
sis (2) o) ^^^^m^\y-c>mm 

m^h^^y^/\-^. (4) (5) y/uzK/u:* 

[oo 5 4] wtea^^^^-r^xmr^. mi*. 

-sw-yyrm-mwt&j^mtsitx, Ef LXt>J: 
WIB^ft£ 5 «*ig(Z>ffl««:S:»*-r 5 n t frXZ 

[o o 5 5] mm^xvmntstiz. mffiMmft&mw 

#7*<E»iB.£SrTgnin£ L/c£#. (Tgiin-2 

0) r~ (Tgmin) tlC^f^O^J U\ 

[0 0 5 6] fltfBftEa^ Re (4 5 0) <Re (55 
0) <Re (6 5 0) <Dm£&mtc-t\zn. / 
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76 

y lVifsil,* >%m%<»feW&\\LW&*&* T s &tfT n 
£-T5o Ts<TnT-J>^T\ T n Idifil ^iEU£X\ J 
/Uztf/U^ V^OTBt^ <b ft 6 JI <h ^ u V-fefc^ W i^S 

tK^ u >f >««WIBa* <b ft S il <h SrffiJi L fc^/f 7^;PA 
At. y ^»«BSa> 5> ft 5® *s*-r»»iMfc^ IS 

l3^U<ft£ 0 Ji»lfl«4riS<-*-6^UfcdSo-C. 

^MtK^lM' v»»flB^e>ft6JBJitaJSSr«:*ri--6 J: 5 
nfts 0 i^yi*-7 u>r y8fflg^f>^5g^)^^ 
-r-^3yiiftt*)$(ot\ y /u^y^w^p) 
ft^Ji^w-r^x^u^— ^nM'p-rz>o 
-7-y3y*>SJ^n ^f^l^H 

^#«4>U <f:tt, Re (4 5 0) <Re (5 5 

0) <Re (6 5 0) <Dm£i>mt>tbZ> 0 jgf*IB^Sr*J 
•prS^fc-C. 1*«#»ft**fc*>fco-C\ Re (A) 
5t£U aSCbfcot, *&— ftfitf§^«M£ 

[0 0 5 8] ^^c. y/u^/u^^WUBd^ft^Si:^ 

* y V y /u h ^MflBO©:>fb^^ y /u^/u^ ^«ffi^^f 
^^*s»* (Tg) Slf^f yR«JBO 
(Tg) J: «9 tffiv^i:*5fli^u<, ^ 

[0 0 5 9] *H1feJgffiT l tt, y /W/tf/M^ >^^flB «t ^ 
^u>'M7K^L-'-r>'^75^ft5 2o(7)g^: x i!*@$fc£:B: 

tt^wtt, ^i^-ft^^tt^^^sffitente 
^wflBJi t ^ ^ > >^tk^ u>r ^mmv) 2 o^icov^ 

[0 0 6 0] BP^>. *3gW<offi«H«tt. @=raJfflSrfi: 
50 x&>z<nx\ y /^'/^ yitfl^ uyji^^ i/^f 
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[oo6i] ^fc. *&w<D&&mmte, &mm (*r« 

x.f4„ ^7^«K^^r%JtUTcD«-1sf(D5l^SpI|g<t^ 
[0 0 6 2] rCT\ (33*1. «^(DS2$Wl: 

5tK«o-^i*^-rKi5«aH-ea5>6 0 ^ 3 tom^mm 

14, 3o<OjfUiU»l 2. 1 4&tM StflfttlL^ 1 
6 l:-^HM^b^Tt^ 0 :^)^ rtSB»i§f4 

[0 0 6 3] Jfm£;ft,/c*gJI:7^/uA i 8(4. P-/U2 
0. 2 2 Rt/ 2 4(7)Ii]^(Cii^LT, AWMMft-r*. P 
-^2 0, 2 2 Rt/ 2 4ttS^{^H/ < CS«» J K-C[HHEU 

»JI:7^/UA 1 814, £*n — /U2 6^2 8CD~yy*& 

18' £&6 0 j*§{$n-/U2 6^2 8(4. fcSUC t — 

-73 0tCj:t)^(D^S^#>!r$iJ«l$ttT^T. «®7 

[00 6 4] ft^fflJtS 3 2 14, jgf*itt«<Djg{* 7 ^ /U 
A 18* (7DU^-^-i/3^ (&£L<f4. 
2tt«tC*5Jt6^^— r-v'a X) *a9^-T5o MSK 

2^^rtyhD-730CA^^tl5o n^hn — 73 

7'D^7M^$tiX^5o ^oJ:9l:, ®#7-<yuA 
o2^±(DiSg{cioit5 u* — t 5 — >-3 >-3:$j^l-c. 

[0 0 6 5] &J§<DJ^i£t>, ^-7->3^«f 
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[0 0 6 6] I($7^/WA1 8' f4. ^Of, X 9 Tffit 

fc, MZ-tf^ @{*7^/uai 8' ^-Hp-/h:##|i 
10 [0 0 6 7] 

mmm] sir. iiffi^&mtg^^u 
^ r ie ic w i-bub -r 5 ^ . w (4 rmmmrn \^ 

[0068] mmm 1 ] ffiiE@#«ffitffiav&T-fc* 

»«at, (frPft^M, THRM2 

2 l 1 Lj ) Srffll\ StrlEH^«JffiSfffl^jET-feS«-lsf 
<k It, //v#/u*^«MB (S^>f ai;*T— /M±*L 

y/U3j?/U*^»flB=2 3 : 7 TOfiJ^T^U^ KU C 

[0 0 6 9] ft. «4 5 0nm, ftfi5 5 0 nml:*i 
(t6^-7->3> (Re) OftSttHiime 

(4 5 0) , Re (5 5 0) <hLfc£#, / /M?/M^ 
»flB^> (Re (4 5 0) /Re (5 5 0) ) C0fi£f4 1 . 
01-C&9, tKHx^UVCO (Re (4 5 0) /Re 

(5 5 0) ) (Dffi.m. OST'fc^ Piffl4f^-T^4^ 
<. ^^OMf4 0. 0 4T*fc6 o 

[0 0 7 0] «!rlB»**«01tt«S: 9 . 8 P a • s (9 
8^X) C<D**S«!Sr^7^tgJilc: K^^ — 

30 ^U-K^^X«]|U ft»LT, fWl07/im 
X^5S^7^/UA^^Ufc 0 r(7)^7^/l-A^l 
5 Otfl 3%— «ili{#U-C«JB#f7-f/UA«r»fco - 

(i^ftiij^. TKOBRA2 1DHJ ) ^ffl^t, 

Af4, ^ORefCT^«^^T (Re/fcft) 

4:0*^*8! TM-15 0J *m\<^xmmi.tzbzz>. 
40 1 3^/U— X*hotc 0 

[0 0 7 1] [tfc«WD SWJl^t^, //u^/u 
a*S«053teffSr8. 9 Pa • s 
iU S«7-f/i/A«r 1 4 O^T-sro-tt^bfc^ 
f4, HSa«ll <h^lcttSI^7^/uA^^L, H 

ifiw i <^ r e ffi0>asfi#»s:«-as ufc^m. urn 

©ft^^/UAfi, (Re/^) {g^0. 2-0. 3 CO 

[0 0 7 2] [!£««! 2] H*0!|1^*5V^T, 
i^vSrffiffl^ri*. «#»«<Ottff* 13. 2Pa-st 
50 Ls 8W7^/UAS:1 5 5tt2 5 %— tt®f* Ufc«^ 
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<i ^M%, (R e/igg) ffitf>0. 2 — 0. 

* [oo73] mmm 2 ) y ^*«mb <t lt 
r^Tf-yr 1420J (B*ftyfl», Tg = n 
6*0 , ^^m^^^smsst^x w*?— 

? d 3 3 2 j (y ^ ^/Ufr&L T g = 1 3 1 
*£) , SfitLT r7K"7- ^^/SE8 00j 

HMfc^iA STM D 1 5 2 5 70 

[0 0 7 4]fW:ai^ 1 3 2t^)#l^t% 

3 2%&tf6 5%<Ojgf**Q«&*U l^2tr^Lfc 
(1) ; ;^/^ y t> ft 5 7 ^ ;^ 6 , (2) 

&*/i8, (3) ^.^u^tk^i— r ^mmmfrbtez 

7^/^7, (4) S*J§8. (5) S /U7$/U*^%kffi 
HBa^ftS^-f <^Ul«J§£;lxTft5 3851 
»*<Oj®f#7-f/UA5S:«->«r»^:o 3 2 %2§{$Bf 
^/UAte, (l) y /u^/u^^JftJJB^ftS^/u 20 
AtfW^/ (2) flBitJB^*^/ (3) x^u^MTk-* 
Ky8W^ft5 7^/^^/ (4) SSI^) 
Jf^/ (5) y /u^/^^^i^bft^^^/i-A^ip: 

44/im/l. 8/im/63/im/l. 8/im/ 

4 2 mT*£>ofc 0 

[0 0 7 5] 6 5%»^S»7^;^fj:, 

(1) y/u#/^V*»jlB^P>ftS7>f/u^(Off^/ 

(2) &mm<om-&/ (3) 
^^ft57^;^(oiv (4) &mm<nm-7*/ 

(5) y/u#/u*>'*»J!B^?>ftS7>f/uAcoff^.*s % 50 
39/im/l. 6Mm/5 6/im/l. 6 /x m/ 3 6 /i 

[0 0 7 6] #bttfcji»7^/UA{Co^Tl/^-7 ; - 
> a ^(OjfifitScfiFttSri^W-ailK r K O B R A 2 1 D 

^*b, 3 2%J^f*^>r/UAfj:. *rm3t£«Kfc>fcoTR 
e fr&M<D 1X4 1/4 R*tR»ttS:W U 

T^5- ir^^^o/Co £fc, 84 08*^?,, 6 5% 
jgf#7-f/UA«:. «^l:bf:oTRe«f^l 
/ 2 1 / 2 JfcK««H44r*r ^ -5 C t & 40 

TM-150J */B^-C»Ji£Lfc 

[0 0 7 7] [tfc»« 3 ) y ^^»flB £ LT 

r-tf^yr 1 4 2 0J (0*ftym Tg = 13 

ex:) *ffifflur*H7>f/uAS:f^»ufc 0 'fthfttz.? 
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[00 7 8] tifcifiEW 4 ) * ^ l^fek^ y»»IIB 
HT ^7-^ D3 3 2J (y '<^;*7/U|±§k 
Tg=13lt) fcttfflU ¥l7^/UA^ilfc 0 

fc»|7>fy^^l OOt^fttl 8%jg{#U 3£f* 
[0 0 7 9] 

ix-?rnBrt)*rt)j6s— fti-s «t 5 y /^-jou* >«»jib 

^5>4S7>f;^ S?*Ji, ^^^^M^u-^r^SW 
[^MOffl5*ftlft0J] 

[an *»m^sb i mmmm^m^nmm^m^ 
icTF-rmmmxfoZa 

iZ7jk-rmmmx2bz> Q 

IMS] *«M^ffi«^«^«!3g3S«<o— «Sr^Ufc« 

[B4] *ftW2T-ffjKUfcjgft7^/u^ou^— 7^— 
i/a y©8ft»»S:it^77T'fc5 g 
[05] tt«^3^U?4T-f^S4Ufcj^f*7>f/^tOU'^ 

i. s mams. 

2 ewaa»Heds je^»hb^?> ft 

3 B <0»J)Ba*e> ft 

6 y /ujtf/u* >as»J!Ba* ^ft61 

7 * ^ u >-^7K^ u e> ft 5 ii 

8 ^^ig 

i o mmmm 

12. i4, 15 jfmut 

16 #£f}L^>f 

i 8 ai7^/^ 

1 8 ' @f*^>f /UA 

2 0, 2 2, 2 4 /U 

2 6, 2 8 ^f*n— fV 

3 0 =i ^ h D — ^ 
3 2 
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^ SO 

25 I . ■ . ■ ■ ■ 

400 460 600 650 600 650 700 
M(nm) 
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F^-A(#%) 2H049 BA06 BA07 BA42 BB42 BC03 
BC21 

2H091 FA11X FA112 FB02 FC07 

FD06 LA30 MA07 
5D119 BA01 JA31 
5D789 BA01 JA31 



